Preclinical evaluation and molecular docking of 1,3-benzodioxole propargyl ether derivatives as novel inhibitor for combating the histone deacetylase enzyme in cancer.
Even after huge strides in medicine, cancer continues to be a formidable disease, which is slated to become the leading cause of death worldwide. The present study investigates the 1,3-benzodioxole and its propargyl ether derivatives as a novel histone deacetylase enzyme inhibitor in order to cure cancer, as aberrant expression of histone deacetylases (HDACs) is associated with carcinogenesis. Bioinformatics approaches were employed to carry out preclinical and pharmacological evaluations of designed benzodioxole derivatives. Furthermore, their interaction with HDAC-1 enzyme was studied through computational methods for their specific inhibitory effects and evaluated for their LD50 (oral rat acute toxicity) value. In addition to this work, three-dimensional (3D) structure of HDAC-1 enzyme was extracted and evaluated using various parameters including Ramachandran plot and molecular docking stimulation. In our study, we found that compound 7 and compound 9 have higher binding score than approved drugs (SAHA, TSA and VPA). Importantly, these compounds were found to possess good pharmacological and pharmacokinetic properties and can be considered as potent novel compound to combat the HDAC-1 enzyme to cure cancer. Compounds were also analyzed and validated with parameters like absorption, metabolism, excretion, toxicity and synthetic accessibility during the preclinical evaluation. This study paves way to search for novel and potent small chemical compounds for inhibiting HDAC-1 enzyme and in particular to combat the cancer progression by interrupting the cell cycle.